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Introduction
The FR2 inter-band UL CA was briefly discussed in Rel-16 but was postponed for various reasons. In this paper, we discuss the potential problem in this topic and some views about non-simultaneous transmission.
Discussion
2.1 Discussion on CBM in inter-band UL CA
In Rel-16, We mainly discussed DL CA related issues in inter-band CA and proposed the concept of IBM and CBM. For IBM, it can be considered as a flexible way which the different CCs have independent beam. For CBM, it is constrained by the constant parameter of phase shifter which causes the beam direction of different CCS are associated. Because of the restriction, there are more problems exist in CBM. Following is some analysis. 
(1) Beam squint
This issue was discussed in inter-band DL CA and some simulation was given in [1] and [2]. The result shows that for same frequency group, the influence may be controllable. But in different frequency group, the degradation will be larger, so the impact of beam squint need reconsider.
(2) Side-lobe
Another issue is side-lobe radiation under the different frequency group. A high gain side-lobe may occur under different frequency group which will cause a series of problems. First of all, the side-lobe radiation will cause strong interference for other UE which may block normal communication. Secondly, strong reverse IMD is a problem that simultaneous transmission needs to face. The side-lobe radiation will make the problem worse and even multi-panel may not alleviate it. The last, side-lobe also may cause some problem on MPE issue.
Observation 1: The inter-band UL CA that using CBM has similar problems with DL, such as beam squint and side-lobe.
To sum up, there are lots of problem in CBM for inter-band UL CA due to the large frequency separation. In [3], we propose to evaluate the frequency separation for inter-band DL CA (Fs,inter,DL) that CBM can be used.  Considering that the root causes of UL and DL problems are the same, we think this evaluation work also need to do in UL CA, and there may be problems corresponding to the uplink and downlink. 
Observation 2: Currently there are some different possibilities of assumptions with the relationship between Fs,inter for UL and DL, which is:
Option 1: Fs,inter,UL =Fs,inter,DL=Fs,inter
Option 2: Fs,inter,UL ＜Fs,inter,DL or Fs,inter,UL ＞Fs,inter,DL 
There would be some different CBM/IBM applicability for UL/DL in different cases.
Here is some more detailed analysis:
Assumption Option 1: Fs,inter,UL =Fs,inter,DL=Fs,inter
The possible reason behind assumption option 1 is: In FR2, only TDD is used, therefore uplink and downlink share part of hardware which make this assumption possible. In this situation, uplink can use the same analysis as downlink, as discussed in [3].

Assumption Option 2: Fs,inter,UL ＜Fs,inter,DL or Fs,inter,UL ＞Fs,inter,DL
The possible reason behind assumption option 2 is: Since the actual problems faced by the uplink and downlink are not exactly the same, the results in the evaluation may also be different. We can choose Fs,inter,UL ＜Fs,inter,DL as an example to discuss. 
Figure 1 shows two simple situation, if Fs,inter,DL≤ FB_L-FA_H, the band pair A-B cannot use CBM both on UL and DL; for Fs,inter,UL≥FB_H-FA_L The CBM can be used for both UL and DL.




Figure 1 Fs,inter,DL≤FB_L-FA_H and Fs,inter,UL≥ FB_H-FA_L
If we consider some extreme situations, like Fs,inter,DL ≥FB_L-FA_H while Fs,inter,UL ≤FB_L-FA_H, the situation will be more complicated, as shown in Figure 2. In this situation, the asymmetry will occur between the uplink and downlink. UE can use CBM on downlink but only IBM in uplink.



Figure 2 Fs,inter,DL ≥FB_L-FA_H while Fs,inter,UL ≤FB_L-FA_H
We can consider a more general situation, the asymmetry of beam management type in the uplink and downlink still exists, as shown in the Figure 3. If the CC fall into the red block, uplink cannot use the CBM


Figure 3 One more general case

Proposal 1: The frequency separation for inter-band UL CA (Fs,inter,UL) should be evaluated.
Proposal 2: The asymmetry of BM type between UL and DL need to be considered.

2.2 Discussion on non-simultaneous transmission
 The non-simultaneous transmission was discussed in intra-band UL CA in Rel-16. Considering that the bandwidth of a single CC of FR2 is very large, the requirement for simultaneous uplink transmission may not be urgent. Furthermore, non-simultaneous transmission can simplify the discussion in inter-band UL CA as following:
(1) Since non-simultaneous transmission is equivalent to single carrier situation, there are no problems with the above analysis.
(2) Most requirements can base on single carrier.
Proposal 3: The non-simultaneous transmission can be one of the options for inter-band UL CA.
Conclusion
This contribution provided the simple analysis on potential the asymmetry of BM type between UL and DL in inter-band CA, and some views on non-simultaneous transmission. The following observations and proposals have been made:
Observation 1: The inter-band UL CA that using CBM has similar problems with DL.
Observation 2: Currently there are some different possibilities of assumptions with the relationship between Fs,inter for UL and DL, which is:
Option 1: Fs,inter,UL =Fs,inter,DL=Fs,inter
Option 2: Fs,inter,UL ＜Fs,inter,DL or Fs,inter,UL ＞Fs,inter,DL 
There would be some different CBM/IBM applicability for UL/DL in different cases.
Proposal 1: The frequency separation for inter-band UL CA (Fs,inter,UL) should be evaluated.
Proposal 2: The asymmetry of BM type between UL and DL need to be considered.
Proposal 3: The non-simultaneous transmission can be one of options for inter-band UL CA.
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